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INTRODUCTION
Cenchrus ciliaris L. (buffelgrass) is a subtropical forage
grass that is native to Africa and widely used in arid, semi-
arid and even desert regions of the world (Mansoor et al.,
2002) because of its good forage production capacity (De
León, 2004), easy seeding, high persistence (Alcalá-Gal-
ván, 1995), capacity to improve the physical conditions of
the soil (Rossi, 2005) and drought tolerance. These cha-
racteristics vary among cultivars although Texas-4464
shows the highest tolerance (Cook et al., 2005). 
Buffelgrass was introduced in the arid and semi-arid sub-
tropical region of northwestern Argentina (NOA) and con-
tributes to cattle-raising activities. However, its seeds are
introduced or multiplied using introduced germplasm. The-
refore the availability of cultivars that are better adapted to
the restrictions in the NOA region, particularly water stress
conditions, is of economic and strategic importance for
husbandry in this area. Water plays an important role in the
accumulation plant dry matter because all the nutrients are
transported in the water (Mansoor et al., 2002). When the
water content in the soil is low, crop development and dry
matter production is restricted (Ashraf et al., 1998; Karsten
and MacAdam, 2001) and when water and heat stress in-
crease, grasses react quickly and interrupt the reproduc-
tive process generating a large quantity of seeds that
favors reseeding (Mansoor et al., 2002). Leaves dehydrate
due to partitioning of assimilates in the inflorescences (Se-
ller, 1993). Low availability of water reduces cell expansion
that directly reduces the length of the leaves (Ilhai, 1982).
In field conditions, leaf size therefore reflects a response
to water stress (Franca and Davies, 1998). 
In forage production, plant height is a component that
has a direct influence on dry matter production (Daher et
al., 2004). Under drought conditions, taller genotypes pro-
duce larger plants that consume the water faster in trans-
piration, show a poorer water condition sooner and
therefore produce less biomass (Kamoshita et al., 2004). 
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ABSTRACT
In searching for new cultivars that are better adapted to edapho-climatic constraints existing in northwestern
Argentina, mainly drought and salinity stress, a hybrid of buffelgrass (Cenchrus ciliaris L.) named Lucero INTA-
PEMAN was obtained by controlled crosses at the Instituto de Fitopatología y Fisiología Vegetal, INTA. The ob-
jective was to morphologically evaluate and compare Cenchrus ciliaris cv Lucero with Texas-4464, Biloela and
Molopo cultivars in Dean Funes (North of the Province of Córdoba, Argentina) under drought field conditions
using a randomized complete block design with three replications in two crop cycles (2006/2007 and 2007/2008)
considering one-year plant and re-growth as ontogenic stages of the plant, respectively. Thirteen morphological
characters were analyzed by ANOVA and DGC testing (p <0.05). Although most of the thirteen morphological
characters evaluated showed decreased re-growth over one-year plants, Lucero was least affected by low water
availability, showed highest values for seed production components in both ontogenic stages and was superior
to Texas-4464 in biomass production characters and to Biloela and Molopo cultivars in most of them. Lucero
showed a promising and considerable forage value for drought-affected regions, such as northwestern Argen-
tina.
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Tiller diameter is another component that has a direct in-
fluence but an inverse effect on biomass production. Toge-
ther with plant height (Daher et al., 2004), plant weight (Ali
et al., 2008) and leaf width, tiller diameter is a widely used
character in genetic improvement of Cenchrus ciliaris
(Griffa, 2002) and other grasses (Kamoshita et al., 2004)
because of its high heritability, is stable in different enviro-
ments. It also has a high discriminating power among cul-
tivars and is easily measured.
Production of buffelgrass seeds drops significantly under
water stress conditions (Sarroca et al., 1981) and panicle
weight and length (Sarroca et al., 1981) showed to be the
components that have the greatest influence.
The purpose of this study was to morphologically charac-
terize and compare buffelgrass cultivar Lucero INTA-
PEMAN obtained by controlled crossings at the Instituto de
Fitopatología y Fisiología Vegetal of INTA and recently re-
gistered at the National Register of Cultivar Property of
INASE, with introduced and widely used commercial culti-
vars Texas-4464, Biloela and Molopo under drought condi-
tions.
MATERIALS AND METHODS
Cultivars Lucero INTA-PEMAN (Lucero), Texas-4464
(Texas), Biloela and Molopo that expressed drought-indu-
ced stress during the growing period (average rainfall from
September to April = 83.59 mm) were evaluated under field
conditions in the area of Dean Funes, Ischilín District, Pro-
vince of Córdoba (Argentina). The trial was performed
using a randomized complete block design with three re-
plications in lots with ten plants each organized in two rows
per lot and spaced 0.80 m apart and 1m between rows.
The plants were separated to allow maximum phenotype
expression (Di Feo and Biderbost, 2009) and watered im-
mediately after planting to ensure proper establishment.
The plants were evaluated over a period of two crop cycles
(2006/2007 and 2007/2008) considering one-year plant
(P1A) and re-growth (R) as plant ontogenic stages, res-
pectively. In both growth cycles, the plants were cut twice,
first in April, at the end of the pasture’s growth cycle, and
again in August, at the end of the winter season. These
cuts were considered non-deferred and deferred, respec-
tively. The following morphological characters were analy-
zed:  plant height (Hpl) measured from ground level to the
apex of the panicle), leaf length (Llb) and flag-leaf sheath
(Lvb), width of flag-leaf lamina (Alb), number of nodes/ti-
llers (Nud), fresh weight (Pf) and dry weight (Ps) of non-
deferred cut plants, number of secondary fertile axes
(Ramfert), tiller width (Anct), exerted flower peduncle
length (Exped) and its total length (Lped), length (Lp) and
tassel weight (Pp). Data was analyzed by ANOVA taking
into account the genotype effect, ontogenic stage and their
interaction. Genotype means were compared applying the
multiple comparisons test DGC (p<0.05) (Di Rienzo et al.,
2002) using InfoStat software (2009). 
RESULTS AND DISCUSSION
Mean values of the 13 morphological variables evalua-
ted are shown in Table 1. For all characters evaluated ex-
cluding Ps, genotypes showed a significant difference
(p<0.05). For all variables except Nud, average values for
R were lower than for p1A. Interaction between genotype
and ontogenic stages (p<0.05) was observed for variables
Hpl, Alb, Anct, Exped and Lped. Lucero and Texas showed
the lowest but similar values (p>0.05) and lower R than
Biloela and Molopo. This lower contribution could reduce
the final size and weight of the plant as indicated by Ka-
moshita et al. (2004) and may be a beneficial strategy for
the use of photosynthates and production of more bio-
mass, less transpiration and more efficient use of water
whilst maintaining the water status of the plant compared
to larger size genotypes. Thus, according to the character
plant height, Lucero would be tolerant to water stress, si-
milar to Texas.
Lucero showed the highest values to Llb and Lvb at both
time points and greater drought tolerance compared to the
other cultivars due to reduced shortening of leaf length (Ilahi,
1982; Machado et al., 1983). For Alb in p1A, Lucero and Bi-
loela showed higher mean values whereas for R, perfor-
mance of Lucero was lower than Biloela and Molopo but
better than Texas which is highly desirable for higher biomass
production under stress conditions. For Nud, on average, Bi-
loela, Molopo and Texas showed a higher R whereas that of
Lucero remained unchanged. This would indirectly indicate
that internode length is an attribute that usually shortens
under water stress conditions (Ilahi, 1982) and for Lucero was
stable. Lucero, Biloela and Molopo showed slightly lower
Ramfert and the highest Pf compared to Texas (Fig. 1) at both
time points. Furthermore, leaf/stem ratio and dry matter di-
gestibility both in water stress conditions (Griffa et al., 2008)
and in no stress conditions was higher with Lucero compared
to the other cultivars. In both stages Lucero showed lower va-
lues for Anct than Biloela and Molopo although the latter sho-
wed a higher Anct in R whereas Lucero remained stable. As
indicated by Daher et al., (2004), clones with thinner tassels
induce higher dry matter production wherefore Anct is another
drought tolerance-related character suggesting that Lucero
has medium tolerance to water stress. For Exped and Lped
that reduce the probability of breaking and tassel loss, at both
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time points Lucero showed the lowest values compared to
commercial cultivars. Regarding the two characters with the
highest influence on seed production in Cenchrus spp., Lp
(Fig. 2) and Pp (Griffa et al., 2010), Lucero had the highest
average values for both attributes in both ontogenic stages
and even higher Pp in R whilst maintaining high seed produc-
tion (Griffa et al., 2010) even under water stress conditions,
contrary to the findings by Sarroca et al., (1981). 
Table 1: Morphological characterization of cultivar Lucero INTA-PEMAN compared to introduced cultivars Texas-4464, Molopo and Bilo-
ela in two ontogenic stages: one year plants (P1) and re-growth (R). Means and standard deviations are shown between brackets. Diffe-
rent letters in rows indicate significant differences (p < 0.05).  Source: own data for this paper. 
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Figure 2: Comparison of individuals of buffelgrass cultivars Texas-4464, Lucero INTA-PEMAN, Biloela and Molopo (from left to right).
Source: own data developed for this paper.
CONCLUSIONS
The morphological evaluation indicated that Lucero INTA-
PEMAN is different from more utilized introduced cultivars
in most of the compared characters. The performance of Lu-
cero INTA-PEMAN exceeded that of cultivar Texas-4464 for
all evaluated component characters that participate in the
production of biomass. Lucero INTA-PEMAN was superior
to cultivars Biloela and Molopo in leaf and pod length and,
similar to Molopo in fresh plant weight under drought condi-
tions in the north of the Province of Córdoba. With regard to
seed production, Lucero exceeded the three commercial
cultivars suggesting that the new buffelgrass cultivar Lucero
INTA-PEMAN obtained in Argentina has considerable forage
value in regions affected by drought like the NOA. 
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